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OPUTUHAAbHAS CTATbA

OUEHKA KOHLLEHTPALLUM MATHUA U KAAUA B BOAOCAX
Y MEAULLUHCKUX PABOTHUKOB r. XAHTbI-MAHCUUACKA

T.A. KopynHa* M.O. Favikos, B.U. Kop4nH, X.N. Moa4aHOBa

XanTbl-MaHcHICKasl TOCYAapCTBEHHAS METUIIMHCKAs aKaJeMUsI
Poccuiickas ®enepauus, 628011, r. Xautel-Mancwuiick, yi1. Mupa, 40

PE3IOME. Ilpodeccronanbhas IEATENBHOCT Bpadeil M MEICECTep CBsA3aHA C IMOBBILICHHBIM YPOBHEM IICH-
XO03MOIMOHAIBHOTO HATIPSKECHHUS, CIIOCOOHOTO JCTEPMUHUPOBATH AUCOAIAaHC MArHUs M KaJIKsl B OPraHUu3MeE.

Heab pa6oThl — n3yyeHHne KOHIEHTPALMU MAarHusi U Kajiusi B BOJIOCAX Y MEAMIUHCKUX PAOOTHUKOB I'. XaHTBI-
Mamcuiicka.

Matepuansl 1 Metoabl. O6cnenoBano 100 MeTUIIMHCKAX PAaOOTHUKOB (Bpayd M MEIICECTPBI TEPAICBTUICCKUX,
XUPYPIHYCCKHUX, PCAHUMAIIUOHHBIX, MOJUKIMHAUYCCKUX OTACICHHUN) OKPYKHOW KIIMHHYCCKOW OOJBHMIIBI T. XaHThI-
Masncuticka: 27 myxunH u 73 xenmmHab! (37,142,5 ner). Cogepsxanue maraus (Mg) u kamust (K) B Borocax BBIABISUIIN
meronom UCII-MC.

PesynbTaThl. MequaHHbie 3HAYCHUST KOHIICHTPAIIMM MArHUs W Kajius HAXOIWINCH OJNIMXKE K HIDKHEMY Mpeeiy
(U3HOIOTHYECKH ONTUMAIIBHBIX BEJIMYHH, IPU 3TOM JeGUIUT MarHus U Kanus 1-2-it crenenn ycraHosieH y 19 u 27
MeApabOTHUKOB COOTBETCTBEHHO, a TIyOokmid neduiut kanus 3-4-i CTENeH! 3aperucTpupoBad y 12 o0cien0BaHHBIX
nutl. [ToaTBepKaeHUEM B3aMMOCBSI3M MarHus ¥ KaJusl C TICHXO3MOI[MOHAILHBIM CTaTyCOM BBISBJICHHBIC 3HAYMMEBIC B3a-
nmocesi3u: Mg—K: r=0,629 u obpartusie: yposens aenpeccun <> K: r=—0,703 u Mg: = —0,0424; ncuxuyeckoe BBITO-

panne «— Mg: =-0,586 u K: r=-0,409.

3akarouenue. O0oraiieHne palvioHOB MTUTAHHUS MarHueM U KaJlMeM, a TaK)Ke UX MPUEeM B BUJie OMOJIOTUYECKH aK-
TUBHBIX J100aBOK K mHIIe ABsAeTCA 3G (GEeKTHBHON HEMEANKAMEHTO3HOM MPOGMIaKTHKON aCCOMHUPOBAHHBIX C HEIOCTA-
TOYHOCTBIO 3TUX AIIEMEHTOB HapyIICHUI MeTaboIM3Ma, B TOM YHCIIE CBI3aHHBIX C MPO(ECCHOHATEHBIM CTPECCOM.

KAKOYEBBIE CAOBA: 1icHXO3MOIMOHANBHOE HANpPSHKEHWE, MEAWIWHCKAE paGOTHHUKHM, MAarHwi, Kaiuii,

CeBepHLIﬁ PETrUOH.

AAf uuTUpoBaHUSA: Kopuuna T.4., Taiiko M.O., Kopuun B.U., Monuanosa JK.W. OrieHka KOHIEHTPAIIMK Mariusi ¥ KaJlust
B BOJIOCAX Y MEOULUMHCKUX paboOTHUKOB T. XaHThI-MaHcuiicka. Mukpoasnementsl B Mmemuuune. 2024;25(1):49-56. DOI:

10.19112/2413-6174-2024-25-1-49-56.

BBEAEHUE

IIpodeccuonanpHast AEATENBHOCTh MEApadoT-
HUKOB CONPSDKEHA C BBICOKUM YPOBHEM 3MOLHO-
HAJIBHOTO HamNpsDKEHHsI ¥ OOJBIIUM YUCIOM OOBEK-
TUBHBIX M CYOBEKTHBHBIX (PAKTOPOB, MPOBOLUPYIO-
[IMX CTPECCOBBIE CHTYallMH C TOcleayromuM dop-
MHUPOBAHHEM CHHAPOMa 3MOLMOHAIBHOIO BBIIOpa-
Hus (Pymakos, 2018). OTmedeHa mmpokas pacripo-
CTPaHEHHOCTHb JAHHOTO CHHAPOMA BO BCEX CTpaHaXx
mupa, Hanpumep, B CIIIA — y 30-68% Bpaueii co
3HAYUTENBHBIM TpeobiafaHueM Haj OPYTHUMH Tpo-
¢deccuonanpupiMu  rpymmamu  (Fred, 2018; Ziad,
2018). OT0 MOXHO OOBACHUTH OCOOCHHOCTSMH TPY-
JOBOM [IESTEIBHOCTH MEIpaOOTHHUKOB: 3HAYNTEIb-
HOM NCUXMYECKON HArpy3KOM, acCOLMUPOBAHHOMN C
SMIATHEe K MaluueHTaM, BBICOKMM YPOBHEM COIIe-
pEeXUBaHHS OOJSIM M CTPaZaHUsM OOJILHOTO YeJIoBe-

* AAPEC AAS MepenncKu:
KopuunHa TaTbsHa fiIKkoBAEBHA
E-mail: f.korchina@mail.ru

Ka B COYETaHWH C OTBETCTBEHHOCTHIO 32 KOHEUHBIN
pe3ynbTaT COOCTBEHHOTO Tpyla W MHOTHE IpyTHe
(hakTOphl, CIOCOOHBIE OKa3aTh BIHMSHUAE Ha HCXOJ]
Oonesnu. Beuny ocobeHHoCTel mpodeccHOHaIbHOM
JIEATSIbHOCTA K TCHUXO3MOIIMOHAIBHOMY BBIFOpa-
HUIO B MaKCUMaJIbHOU CTEIECHHU MPEAPACIIOIOKESHBI
Bpaud W MEJCECTPBI XUPYPTUYECKHUX OTIENCHUH W
cryxk0 HEOTIIO)KHOM W SKCTPEHHOW METUITMHCKON
oMot (10 65%) (MarromkrHa u ap., 2020), uto
JNETCPMUHUPOBAHO  JOOABOYHBIMU  CTPECCOBBIMU
(dakTopaMu HU3-3a CYTOYHBIX CMEH W HOYHBIX JIe-
)KypcTB. Takue (DakToOpbl BBICTYHAIOT B KadyeCTBE
MPETUKTOPOB pa3BUTHUS 3a00JI€BaHWH, dalle BCETO
CepIIEYHO-COCYTUCTOH, SHAOKPUHHON W THIIEBAPH-
TETBHON CHCTEM, YTO MOXET OBITh CBSI3aHO C Upe3-
MEpPHBIM TIOTpeOJIeHneM Kode, CIaJKod U KUPHOU
MUIIA B COYETAHUM C KypEeHHEM U yHoTpeOJIcHUEeM
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cnuptHeIXx HanutkoB (bekrtacoBa, 2019; Ilankos,
2020; Verougstraete, 2020).

Baxneimum 1 00sA3aTeNbHBIM YCIOBUEM OII-
TUMAJIBHOTO ()YHKIIMOHUPOBAHMS OpPraHUu3Ma 4Yelio-
BEKa SIBIIAETCS IOCTOSHCTBO €ro XHMHYECKOrOo CO-
craBa. [Ipu 3TOM OTHEIBHBIC MM MHOTOYHCIICHHBIC
OTKIIOHCHHUS OT HanOojee ONTHUMAJIbHBIX MOKa3aTe-
Je KOHIICHTPAIUU OUO3JIEMEHTOB, KOTOPHIC MOTYT
Pa3BUTLCSA BCICACTBUE MPHUPOIHBIX, MPOMBIILICH-
HBIX, KIIUMATOreorpad)uuecKux U APyrux (pakTopoB,
a Tarke 3a00JIeBaHMM, CITIOCOOHBI IETEPMUHUPOBATH
pasnuyHble HapymeHwus: Meradomusma (DponkoB u
ap., 2020). HccrenoBaHusMu, TMPOBENESHHBIMU pPa-
Hee, JIoKa3aHa CONPSIKCHHOCTh HapYIICHUN o0ectie-
YEHHOCTH OpPTraHM3Ma 4YeJIOBeKa KOHKPETHBIMH XH-
MHMYECKHMHM 3JIEMEHTAMM W BO3HHKHOBEHMS 00JIE3-
HEH, CBA3aHHBIX C YMOIIMOHAIBHO-TICHXOJIOTHIECKOMN
cthepoii (Aramkansa u ap., 2009; Kopunna, 2014a u
np.; Ky3semenko, 2014).

Haubonee omacHbIM M 4acTO BCTPEUYAIOIIMMCS
PacCTpOWCTBOM MHUKPOIJIEMEHTHOTO CTaTyca, Xa-
PAKTEPHBIM JIJIsl TIPOAOJDKUTEIILHOTO TICUX03MOIIHO-
HaJLHOTO HANPSDKCHUS, SBISTIOTCS OTKJIOHEHUS OT
HOPMBI OOMEHA MarHus M KaJIds, METab0IM3M KOTO-
peix B3aumocBszal (Grober et al., 2015; CkanbHBIH,
2018; Botturi et al., 2020).

Ifens paboTBhH — M3yYCHHE KOHIICHTPA-
LMY MarHus ¥ Kajus B BOJIOCaX Y MEIUIIMHCKHUX pa-
OOTHHKOB I'. XaHTHI-MaHCHICKA.

MATEPUAAbI U METOADbI

ITox HabmroaeHneM Haxoawiuch 100 MeauIuH-
CKMX paOOTHUKOB KpymHeWmed B T. XaHTHI-
Mamncuiicke OKpy»XHOM KIUHUYCCKON OOJLHHUIIBL:
Bpaud W MEIWUIIMHCKUE CECTPHI TEPAIeBTHYECKHUX,
XUPYPTHYECKUX, PEaHNMMAIlMOHHBIX, MOJUKIHHAYE-
CKHX U JPYTHX OTACJICHUU, CPEAU KOTOPBIX 27 MyX-
YuH U 73 KEHIIUHBL, cpeaHuit Bo3pacT 37,1£2,5 ner.

N3ydyeHrne KOHLEHTpaluy B BOJIOCAX MAarHug
Mg) u xanus (K) npooanmu 8 AHO «llenTtp 6uno-
THYeCKON MemunuuHBD (MOCKBa), KOTOPBIH akKkpe-
muToBaH B (DefepanbHOM areHTCTBE IO TEXHHYe-

CKOMY PETYJIMPOBAaHUIO U METPOJIOTHH (ATTECTaT aK-
kpeautaiuun  POCC RU.0001.22I1405), metomom
MacC-CIIEKTPOMETPUUA C  HWHJYKTHBHO-CBSI3aHHOU
wiasmoii (MUCII-MC) na npubope NexION 300D
(PerkinElmer Inc., Shelton, CT, CIIIA) ¢ aBTomMaTH-
YeCKMM MHOTOKaHaIbHBIM pgo3aTopoMm ESI SC-2
DX4 (Elemental ScientificInc, Omaha, NE, CIIIA).
HccnenoBanue mpoBENEHO COIVIACHO JTHYE-
CKUM CTaHJapTaM XeJIbCUHCKOW AeKiapanuu « ITH-
YEeCKHE MPHUHIUIBI TPOBEACHUS HAYYHBIX HCCIIEI0-
BaHMH ¢ ydacTueM deroBeka» (1965), ¢ mocienyro-
meit pegakmueit (Ilpuka3z MunzapaBa PO Ne 266 ot
2003 1.). Bce oGcemoBaHHBIC JIMIIA 03HAKOMIICHBI C
LENBI0 W 33jla4aMH HMCCIICIOBaHUs, MPaBUIaMHU 3a-
oopa Bomoc. OT Bcex MeApaOOTHUKOB MOIYYECHO
WHGOPMUPOBAHHOE COTJIACHME HAa Y4acTHE B HCCIIC-
JIOBAaHUHU M 00pabOTKy MOTYyUEHHBIX JaHHBIX.
Cratuctryeckyro  00pabOTKy  ITOJSyYEeHHBIX
JTAHHBIX TPOBOJWIA C WCIOIB30BAHUEM MPOTPaMM-
noro nmakera MICROSOFT EXEL (Microsoft Office
2013) u STATISTICA 10.0. C yuerom HemapameT-
PHUYECKOT0 PaCIpEICICHUS YUCIOBBIX 3HAUCHUH BbI-
cunTheiBa Meauany (Me), kBatpwma 25 (Qs) u 75
(Q75), k03D PHUITEHT paHTOBON KOPPETAIIUH (7).

PE3YABTATbI U OBCY)XAEHUE

dopMupoBaHHEe XUMUYECKOW CTPYKTYPBI Opra-
HU3Ma 4YellOBeKa JETEPMUHHPOBAHO ero (U3UOJIO0-
TUYECKHMHU TIOTPEOHOCTSIMH B JKU3HEHHO BaKHBIX
XUMHYECKHX DIIEMEHTaX, HO BMECTE C TEM MOJBEp-
JKEHO 3HAYUTEIFHOMY BIHSHUIO KIMMATHYECKUX,
TCOXUMHUYECKUX, (U3MUYSCKUX U JAPYTUX BO3JCH-
cTBUM (AramxkaHsH u 1p., 2009: Kopuuna, 2014a u
1p.; Kysemenko, 2014; Ckanbubiii, 2018; Skalnaya
et al., 2018; ®poakos u ap., 2020).

OnTuMaabHOE OCYIIECTBICHHE ICUXO(PHU3NO-
JIOTHYECKHX MPOIIECCOB MO/Ipa3yMeBaeT aIeKBaTHYIO
00eCIeUYeHHOCTh ACCCHIUATBHBIMU  XUMHUYECKUMU
3JIEMEHTAaMH MarHUEM U KaJIueM.

B Tabn. 1 mpencraBieHsl MOKa3aTeIN KOHICH-
Tpanuy MarHusl ¥ Kajdus y MEeIUIIUHCKUX paboTHH-
KOB I'. XaHTbI-MaHcuiicka.

Tabamua 1. KoHUWeHTpauna MArHius 1 KAAUSA B BOAOCAX Y MEAULUHCKUX PABOTHMKOB
r. XauTel-MaHcuiicka (MKr/r)

MenuiuHckue paboTHHKH T. XaHThI-MaHcuiicka
BHOAIEMEHT Jnana3zoH GU3NOIOTHIECKH (n=100)
ONTUMAJIbHBIX BETUYHH
Me Q2 Qs
Maruuii 25-500 62,7 47,9 98,6
Kammii 30-1000 43,5 37,6 128.4
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TabamLa 2. PAHXUPOBAHME OBCAEAOBAHHbIX AUL,
Mo CTeneHn AehmLUTa MATHUA U KAAns B BOAocax (%)

MenunuHckue paboTHukY T. XaHTbl-Mancuiicka (n=100)
Bbuosnement
Hopma Hedumut 1-2 crenenu Jedumut 3—4 crenenu
Maruuit 81 19 -
Kammit 61 27 12

BaxHO OTMETUTH, YTO MEAMAHHBIE 3HAYCHUS
COJIEpKaHMs BBHIIIICHa3BaHHBIX OMO3JIEMEHTOB HAaXO-
IWITNCH B JANa3oHe (U3HOJOTUYECKU aIeKBaTHBIX
BEJIMYMH, HO 3HAYUTEJIbHO OJIMXKE K HIXKHEH uX rpa-
nute. [lpu 3ToM ymepeHHbIH nedUUUT MarHus BbI-
sBieH y 19% MeauuuHCKuX pabOTHHKOB CEBEPHOTO
peruoHa B COYETaHUU C elie OosblIel HeloCcTaTou-
HOW 00ecneueHHOCThI0 KanueM: aedunur 1-2 cre-
meHu OBLT 3apeructpupoBad y 27%, a 3—4 creneHu
y 12% Bpaueit u mencectep OKpyKHOW KIMHHYE-
CKOM OOJIBHUITEI T. XaHTHI-MaHcwuiicka (Tad. 2).

JlokazaHO MOCTYIUIEHHE XHUMUYECKHUX 3JIEMCH-
TOB B OpraHW3M YeJlOBeKa C MHIICH, BOAOH U, HEKO-
TOPBIX B HE3HAYMTEIHHOM KOJIMYECTBE, C BO3AYXOM
(Ckanbnbiii, 2018; Skalnaya et al., 2018). Panee ObI-
JIM U3Y4YCHbl PALMOHBI NMUTAHUS MEAUIMHCKUX pa-
OOTHHUKOB T. XaHTHI-MaHcHiiCKa, B pe3yJibTaTe 4ero
YCTAHOBJICHA yMEpEHHass HeAOCTaTOYHOCTh MTOTPEO-
JeHUSl C MPOAYKTAaMH NHUTAaHUsI MarHusi M KaJus
(Kopuuna u ap., 20146). [Ipu sToM B XKemyJOUHO-
KHUIIIEYHOM TpPaKTe BcackiBaeTcsi okoyo 40% mocty-
MUBILETO ¢ MUILEH MarHus, Ha ONTUMAJIbHOE yCBOE-
HUE KOTOPOIO BIHsET 00ECIEYeHHOCTh OpPraHU3Ma
kanpiieM U ButamuHOM D ([mkke, 2020). [dedu-
LUTHOE MOCTYIJICHUE MarHusl ¢ MUIIEBBIMU MIPOAYK-
TaMH CBSI3aHO C HEJOCTAaTKOM YIIOTPEOJIEHUs] OBO-
e, GpyKTOB, OPEXOB W JPYrod He MOJBEPTHYTOM
00paboTKe UM B COYCTAHUH C YMEHBIIICHUEM KOH-
LEHTPALMU 3TOro OMOdJIEMEHTa B CaMOM MHILE, CIIo-
KMBLIETOCS B PE3yJIbTaTe CINELU(UIHOCTH CEJIBCKO-
XO35MICTBEHHOTO IIPOM3BOJICTBA, IepepaboTKu mep-
BUYHON TPOAYKIHMH U IIUPOKOTO PacIpOCTpaHEHHS
KOHCEpBUPOBaHHMs MPOAyKTOB utanus (Workinger et
al., 2018).

BTopbIM 1O 3HaUMMOCTH MCTOYHHKOM obecre-
YEeHUS! OPraHU3Ma 4YelOBeKa XMMHUYECKUMH 3JIeMEH-
TaMH, B YacCTHOCTH, MarHHeM, SBJSETCS MUTheBas
BOJa. DTOT IIEIOYHO3EMENbHbII METalllI COAEPIKUT-
Ci B BOJIE B BHJE XOPOILIO BCAaCHIBAEMBIX JBYXBa-
JICHTHBIX MOHOB M yCBaWBAaeTCs OPraHU3MOM IIpaK-
THUYECKH NOJHOCTHIO. Clen0BaTeNbHO, XUMHUYECKHUIL
COCTaB MPUPOAHBIX BOJ TEPPUTOPHUH SBISIETCS YHU-
KaJIbHBIM JUISL TaHHOM MECTHOCTH M B 3HAYUTEIIHHOM
CTETIeHU OTpeNesieT IEMEHTHOIO CTaTyC ee KHUTe-

neit (Kopumn wu np, 2021; Ckanbsbeii, 2018;
Skalnaya et al., 2018).

XaHTbl-MaHCUICKUIT aBTOHOMHBINA OKpYT OT-
JIMYaeTcs MallOMUHEPATU30BaHHON MPUPOIHOM BO-
JOW C HU3KUM COACP)KaHHEM MarHusl U KanbLus (B
4—6 pa3 MeHbIIE PEKOMEHIYEMBIX MOKa3zaTeaell hx
KOHLIEHTpaMU il MUTheBoi Boabl) (Kopumn u ap.,
2018; sxy6oBa u ap., 2016). IloMmumo ycTaHOBIEH-
HOTO paHee IIMPOKO PaCIpOCTpaHEeHHOTo AeduunTa
MOCTYIUIEHUSI C TMHINEH Kanblug W BuUTamuHa D y
B3pocibix xutened XMAO (Munsiino u ap., 2019)
Y HU3KOTO COJEp)KaHUs KajJbLUs B yJIbTPANpPECHOM
Boje okpyra (Kopuuu u mp., 2018), Ha ontumaib-
HyI0 00€CTeYeHHOCTh KallbIIUEM OKa3bIBAaeT BIIHSA-
HUE CYIIECTBEHHBIN Ne(pUIMT BUTaMuHA D y Hace-
neHust ceepHoro permona (Kopuwna u mp., 2019),
KOTOPBIH HEOOXOAWUM IJIsi €ro ONTUMAaJbHOTO BCa-
ChIBaHUS M (DyHKIIMOHMPOBAHMSA, YTO CBSI3aHO C Jie-
¢unuTOM yIbTPaQHONETOBOTO U3TYUYECHUS M CUHTE-
3a ButamuHa D B xoxxe (Kopuun u np., 2021).

OU3HONOTHYHBIN CTaTyc MarHus — 3TO 00s3a-
TEJIBHOE YCJIOBHE OINTHMAJIbHOIO Pa3BUTHUSI U CTa-
OWIIBHOM AEATENEHOCTH HEPBHOW CHUCTEMBI YEJIOBE-
ka. HemoctaTouHOCTH MarHusi NpUHAUICKUT JIHIH-
pyromas No3ulKs Cpeld OTKIIOHEHUH B 2JIEMEHTHOM
craryce y xwureneit Poccun (I'pomosa u ap., 2018)

Maruuii BxoquT B coctaB 6osiee 300 depmen-
TOB, SIBJIAACH HEOOXOAUMBIM YYAaCTHUKOM CHHTE3U-
POBaHMsI HEMPONENTHAOB B TOJNIOBHOM Mosre. ®u-
3MOJIOTHYECKAs] 3HAYMMOCTh MAarHusl OIpenesieHa
€ro pacmpeiescHHEM B Pa3sHOOOPAa3HBIX CTPYKTYp-
HBIX 00pa30BaHMIX LIEHTPAIHHON HEPBHON CHCTEMBI
u akTuBHOCTHIO Mg-Ca-AT®d-a3. Maruuii B coctaBe
(hepMEHTOB TIOANEPKUBACT dHEpPreTHUeCKHue (peak-
muu AT®, TpaHCHIOPT TJFOKO3BI B KJIETKH) W TUIa-
CTHYECKHE TIpolecchl (CHHTE3UpOBaHUE Heiipocie-
OU(QHUYECKUX SH3UMOB U JIMIIONPOTEHIOB) B HEPB-
HBIX BOJIOKHaX. [lepBocTeneHHO B ycnoBusx aedu-
[IUTa MarHusl MPOUCXOMAAT U3MEHEHHUS B TOJIOBHOM
Mosre (Kimmenxko u mp., 2023).

Marsuii COBMECTHO C IIMHKOM, MEAbIO, celle-
HOM o0ecrieyuBaeT IJIacTU4YeCKuil 0OMEH B HEHpo-
HaX MOCPEICTBOM CTaOWIM3alMH €ro KJIETOYHOTO
ckenera. JlokazaHo, 4yTo AeUIUT MarHus U CTpec-
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COBasi CHUTyalusl B3aUMHO OOYCIABJIMBAIOT U yCY-
ryOJISIFOT JpyT ApyTa.

OpHoit u3 0a30BBIX COCTaBISIOIUX (HopMUpO-
BaHMsI PacCTPOMCTB MCHUXO3IMOILMOHAIBHOTO COCTOSI-
HUSI Y Bpauell SKCTPEHHBIX CIYXKO SBJISETCS HapyIe-
HHUE [MKJIOB CHAa W OOJPCTBOBAHUS, PETYIHUPYEMBIX
Cynpaxua3MaTHIeCKUM SIIPOM TOJIOBHOTO Mo3ra. Hc-
CJICZIOBAaHUSIMU YCTAHOBJICHO, YTO B CIyyae YMCHb-
IICHUS] KOHICHTPAIMU MarHusi B OPTaHU3ME IMPOUC-
X0AuT (HOPMHUPOBAHUE TOBBIIICHHOTO BO30YKIar0-
IIEero MOCTCHHANTHYECKOTO MOTEHIMANa CIIOCOOHOTO
CIIPOBOITUPOBATh OKHCIIUTENBHBIN CTpecc M THOETb
ueiiponoB (Fiorentini et al., 2021). [Tomumo 3toro,
MarHueBasi HeZIOCTATOYHOCTh aKTUBUPYET TMOBHIIICH-
HYK BO30YJUMOCTb B COYCTAHUU C YTHETCHHEM
HelipoMenuaTopoB TopMokenus: (Stroebel, 2018;
Olloquequi et al., 2018).

Henocrato4HOCTh MarHusi MOKET MOBJIEYH 32
CO0OM CHIDKCHHE YMCTBCHHON aKTUBHOCTH, Iepe-
YTOMIICHHE, Pa3ApaKUTeIbHOCTh, ACTCHHIO, TOJIOB-
HYIO 00JIb, TUCQYHKIMIO MPOBEICHHUS HEPBHBIX UM-
yJIbCOB, cyAoporu u mp. (I'omoBaueBa u ap., 2021).
BaxHO MOJUEpKHYTh, YTO HAIMYME JIaKe HE3HAYH-
TENBHOTO JIC(UIIUTA MaTHUSI MOXKET YBEIIMUYHUThH PHCK
pa3BuTHs OoJie3HEH B OoJiee TO3/HUE MEPHOJIbI KU3-
Hu uenoBeka (Grober et al., 2015; DiNicolantonio et
al., 2018; ux ap., 2022).

I'maBHBIM TpeqHA3HAUYCHUEM Kallusl SBISCTCS
obecrieueHre ONTUMAITBHOTO COJICPIKAHUS MarHus B
OpraHu3Me YeloBeKa M TOJJIEpKaHUE ero aJleKBaT-
HOro (DYHKIIMOHUPOBaHUsA. By 1yun 6nosneMeHTaMu-
CUHEPTrHCTaMU, KAJIMH ¥ MarHuii B3aMMHO YCHUJINBa-
0T ICHCTBUE APYT JPyTa, MPH ATOM JISHUIHNT KaJUs
B OpPraHU3MeE SIBJISICTCS IOCJEACTBHEM HEIOCTaTOY-
HocTu Maraus (bapeirankoBa u mp., 2019).

Kanuit npunumaer ydactue B mepenade HEpB-
HBIX HMITYyJILCOB, COACUCTBYET ONTHMANBHOU JIO-
crtaBke O, K TOJIOBHOMY MO3Ty, MNPEAyHpexaacT
pa3BHUTHUE JACTIPECCUU, YCTAIOCTH, HepBO3HOCTH. [Ipu
neUIMTe Kaaus HaOI0IaeTCs HAKOIUICHUE B MEX-
KJICTOYHOM TIPOCTPAHCTBE €ro aHTaroHWCTa HATPUS,
BBI3bIBAs Pa3BUTHE OTEKOB, 3aCTOMHBIX SBJICHUH,
CHIDKCHUE TOCTYIUICHHSI OWOJOTMYEeCKH AKTUBHBIX
BEIICCTB B KIETKY C MapaJyICIbHBIM 3aMeIJICHUEeM
BBIBOJIa TMPOJYKTOB MeTaboim3ma U3  KIETKU
(Ckanpnbrit, 2018).

Hcxonst 3 MPOBEJICHHOTO PaHee HCCIICAOBAHUS
MICUXO0MOITUOHAILHOTO COCTOSHHS MEAPaOOTHUKOB
OKIO r. Xantei-Mancuiicka (I"atikoB u np., 2023),
OBUTH BBISIBJICHBI B3aUMOCBSI3M MEKIY KOHIICHTpa-
nMed B BOJOCAX MarHUS W Kajuusd U NapaMeTpaMu
MICUXOAMOIMOHAIBHOTO COCTOSIHUSI Y 00cienoBaH-

HBIX Hamu JinI. J[oka3aHa CIIOCOOHOCTh MarHus Jie-
TEpMHUHHUPOBATh YCBOCHUE KallUsl, €ro (PMKCAIHIO B
KJIeTKE M B IMpoleccax MOMSIPU3ALUN KIETOUHBIX
MeMmOpaH. Jlepuur MarHusi criocoOCTBYET BbIBEIE-
HUIO Kamus W3 opraHm3ma desnoBeka (Grober et al.,
2015; Botturi et al., 2020). [TosTomMy ycTaHOBIIeHA
3HAYHUTENbHAS TpsMas B3aUMOCBS3b MEXITy KOHIICH-
Tpalueil MarHueM U KaJlieM B BOJIOCaX y MenpadoT-
HHUKOB ceBepHOro peruona (r = 0,629). B To xe Bpe-
Ms1 OblJIa 3aperHcTpUpOBaHa CHIIbHAS OTpULIATETIbHAS
KOPPEISIIHS MEXIy OOCCIICYCHHOCThIO KanueM (r =
= —0,703) u ymepennas — maraueMm (r = —0,0424) c
ypoBHeM pernpeccun. Ha atom oHe mapameTpsI ricu-
XWYECKOTO BBITOPaHUsl OOpaTHO KOPPEIUPOBAIU C
cogepkanneMm Mmaraus (r = —0,586) u xamusa (r =
= —0,409) B Bosocax MeapaboTHHKOB OKpyKHOU
KIIMHAYECKOHN OONBHUIIBI . XaHThI-MaHcHiicKa.

IToBblillIEeHHBI YPOBEHb TICUXO03MOIIMOHAIBHO-
rO HaIpsDKeHUS Y MeIpa0OTHUKOB B COYETAaHUHU C
JUYHBIMH MPOOJIEMaMH, HApYIICHHBIM CHOM, H30bI-
TOYHBIM yNOTpPEeOJICHNEM CTUMYJISTOPOB THIA Kode,
ANKOTOJII U KypEeHHEM CIIOCOOHBI MPOBOLMPOBATH
nIrcOaTaHe B MEPBYIO OUYepeh TAKUX OHORIEMEHTOB,
Kak KaJuil U MarHuil y Jojeu axe MoJoJI0ro BO3-
pacra 6e3 comarnueckoi matonoruu (bapsiaIKOBa
u np., 2019). B cocrosiHuu cTpecca opraHuzMy ue-
JoBeKa HEOOXOAWMO BBIIIOJNHITH COOCTBEHHBIC
(YHKIMHM Ha TOBBIIIECHHBIX CKOPOCTSIX, UCTOILAS 3a-
Machl KaJusl 1 MarHUs.

B 2T10i1 cBsI3M oOoraimeHne parroHOB MTHTAHUS
MarHveM U KaJlieM, a TaKkXkKe JIOTOJTHUTEIBbHBIN TpreM
3TUX KU3HCHHO BAXKHBIX XUMHYECCKUX DJICMECHTOB B
BUJIc OMOJIOTMYECKU aKTUBHBIX JOOABOK K ITUIIE SIBJIS-
ercsi 3QdeKTUBHON HEMEIMKaMEHTO3HOH MpoQHiIak-
TUKOW AacCOIMMPOBAHHBIX C WX HEJOCTaTOYHOCTHIO
HapytreHni Metadommma ([loroxkesa u ap., 2022).

3AKAIOYEHUE

[IpoBeneHHoOE MccaeI0BaHUE BBISBUIO PACIpO-
CTpaHCHHBIN JNEhUIIUT MarHusl U OCOOCHHO Kallus y
MEAWIMHCKAX PAOOTHUKOB CEBEPHOTO PErHOHA, YTO
MOJKET SIBUTBCS KaK MPUYUHOU, TaK M CIEIACTBHEM
MICUXO3MOIIMOHAIBPHOTO ~ HANPSDKEHWs] Y  JTaHHOU
TPYNIBl TPYISIMINUXCS, YTO MOATBEPKACHO BBISBICH-
HBIMH HaM{ KOPPEJSILIMOHHBIMHU CBs3AMHU. Jlokaza-
HO, YTO HEJOCTAaTOYHAasi OOECIeYeHHOCTh OHOdJIe-
MEHTaMH, B TOM YHCJIC€ MarHueM W KajlleM, SBISeT-
¢ (GakToOpoM pHCKa pa3BUTHA 3a00JICBaHHWIA HE
TOJIBKO TICHXO3MOITUOHAIBHOHN Cephl, HO U KapIno-
BaCKYJISIPHOH CHCTEMBEI.

D¢ ¢exTBHON HEMEAMKAMEHTO3HOH MpPOQH-
JIAKTHKON acCOIMUPOBAHHBIX C HEJOCTATOYHOCTHIO
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ASSESSMENT OF MAGNESIUM AND POTASSIUM CONCENTRATION
IN HAIR OF MEDICAL WORKERS OF KHANTY-MANSIYSK

T.Ya. Korchina, M.O. Gaikov, V.I. Korchin, Zh.l. Molchanova

Khanty-Mansiysk State Medical Academy
Mira st., 40, Khanty-Mansiysk, 628011, Russian Federation

ABSTRACT. The professional activity of doctors and nurses is associated with an increased level of psycho-
emotional stress, which can determine an imbalance of magnesium and potassium in the body. Purpose: to study the
concentration of magnesium and potassium in the hair of medical workers in Khanty-Mansiysk. 100 medical workers
(doctors and nurses of therapeutic, surgical, intensive care, and outpatient departments) of the district clinical hospital of
Khanty-Mansiysk were examined: 27 men and 73 women (37,1 £ 2,5 years). Magnesium (Mg) and potassium (K) con-
tents in hair were determined by ICP-MS. The median values of magnesium and potassium concentrations were closer
to the lower limit of physiologically optimal values, while Mg and K deficiency of 1-2 degrees was established in 19
and 27 health workers, respectively, and deep potassium deficiency of 3-4 degrees was recorded in 12 examined indi-
viduals. Confirming the relationship between Mg and K with psycho-emotional status, significant relationships were
identified: Mge—K: r = 0,629 and inverse: level of depression «K: r =— 0,703 and Mg: r = — 0,0424; mental burnout
— Mg: r=-0,586 and K: » =-0,409. Enrichment of diets with Mg and K, as well as their intake in the form of biologi-
cally active food additives, is an effective non-drug prevention of metabolic disorders associated with their deficiency
including those related to professional stress.

KEYWORDS: psycho-emotional stress, medical workers, magnesium, potassium, northern region.
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